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INSTRUCTIONS: Answer Question ONE and any other TWO.

QUESTION ONE (30 MARKS)

a) Iftwovectors A = 2{ + \/EJA -3k,B=6f 37+ 2k are inclined to each other at an angled.

Find the value of 8. (4 mks)
b) Find the area of the triangle with vertices at A(1,3,2) , B(2,—1,1), C(-1,2,3). (5 mks)

c) Find the projection of the vector 77 + 5} + 2/2 on the line passing though the
points A(2,3,—1) , B(—3,-5,4) (4 mks)
d) Given the position vector of any point on a curve is 7 (s) = x(s)f + y(s)}' + z(s)lg , show

dr | dF dF _ T

that$° P =? (5 mks)
e) Find the directional derivative of @A x, y, z) = Adx7° — 3x2y2z at(LL1) inthe

direction 3/ — 2} +5k (4 mks)
f) Given the scalar function @(x, y,z) = xy + y°z and the curve C defined

by x =12, y =2t,z =t+5 between the points A(0,0,5) , B(1,2,6)

i) Transform the integral §C @dr in terms of an integral involving 7 only (3 mks)

ii) Determine the interval of parameter ¢ from the given parametric equations (2 mks)

iii) Lastly, evaluate §C @dr along the given curve (3 mks)

QUESTION TWO (20 MARKS)

a) ProvethatAX(Exé) = E(A° 6)—6(A° E)for
A=(A,A,,A),B=(B,,B,,B,),C=(C,,C,,C;) (7 mks)

b) GivenA=3f+5}'+21€,]§ =f+3j—2]€,6=—f+5}+2]€illustrate
that(Ax B)xC # Ax(BxC). (5 mks)



c) Find a set of vectors reciprocal to the set2i +3 ] — k,i- j- 2%k, i+ 27+ 2k (8 mks)

QUESTION THREE (20 MARKS)

S ; . dA d’A
a) If A=e™i +In(3t* +1)j —tantk, find7 e atz = 0 and their magnitudes. (6 mks)
t t
b) Prove the Frenet- Seret relation:
B .
i d— =-IN (5 mks)
ds
i IN_p g (2 mks)
ds

c) Find f", k, N i.e. the unit tangent vector, the curvature and the unit normal respectively for the

curve 7(r) = =3sin 27 —3cos th (6 mks)

QUESTION FOUR (20 MARKS)

a) Find an equation for the plane perpendicular to the vector A = 67 — 3} +2k and passing

through the terminal point B(1,3,2) (4 mks)
b) Prove the following:
i, Oe(@)=Oge A+@Oe A) for A=(A,A,,A,) and ¢ = ¢(x, y,2) (3 mks)

i. Oe@F)=0 wherer = |F| (3 mks)

3
c) Giventhatthecurvex =t¢,y = t? ,Z= T, find the curvature and the binomial to the curve

(10 mks)

QUESTION FIVE (20 MARKS)

a) Determine the constants a, b, ¢ such that

V= (x+cy+ az)f +(Bx-y- bz)} +(4x+2y+ 9z)l€ is irrotational. (4 mks)



b)

R 3
Evaluate J.'L @nds where = gxyz and S is the surface of the cylinder x> + y*> =16 between

z=0and z =5 in the first octant. (7 mks)

Verify the Green’s theorem in the plane for§c (xy + y2 )dx + xzdy , where Cis the closed curve

of the region bounded by y = x, y =2 — x*. (9 mks)
y y



